The experimental hadronic density of states dN/dm, assumed to be a sum of normalized BreitWigner distributions and plotted as a function of the hadron mass m, fails to show a Hagedorn like growth beyond 2 GeV, probably due to a lack of data. Experimental hadronic states are fitted using κ -deformed Poincaré algebra and the fit is used to extrapolate for including states not detected. For the theoretical density of states the plot is a straight line in the log scale even beyond 2 GeV with a limiting temperature of 400 MeV .
Deformed Poincaré algebra, (dPa in short), keeps the three dimensional rotation and the translation subgroups undeformed while the algebra of Lorentz boosts is modified, both for bosons and fermions. The relevant q-deformation parameter is called κ in this case and when this goes to infinity we recover the undeformed algebra. The κ-deformed Dirac equation has recently been found [1] . Extensive applications of dPa have been carried out to see what would be its impact on the standard theories governed by the ordinary quantum special relativity. The following problems have been studied.
a) The definition of mass with different non-relativistic limits [2] , b) the non-additivity of masses and its relation to the interesting dark matter puzzle [3] , c) the classical electrodynamics problem of finding the acceleration of charged particle in a one-dimensional homogenous electric field [4] , d) gauging the deformed Dirac equation, applying it to the quantum relativistic hydrogen atom and solving the Dirac-Coulomb problem [5] , e) calculating the Landau deformed levels [6] , f) explanation of the flattening of the experimental hadron spectrum [7] , [8] , g) application of the new mass-energy relation of κ-deformed algebra to the model of Nambu and Jona-Lasinio, now with a natural cut-off 1/ǫ provided by the theory [9] . h) Quite recently it has been suggested [10] that matter and radiation can be created in the confined vacuum of a quantum field whose spacetime symmetries are governed by Poincaré algebra. It is claimed that the creation rate goes to zero when the deformation disappears. We shall have occasion to come back to a further discussion of this very interesting paper.
i) The flattening of hadron spectrum, explained by the deformed algebra in the case (f), seems to lead to interesting smooth phase transitions at finite T [11] .
From one of these studies, namely the case (d), it turns out that for negligible deformation, the normal Dirac equation is recovered. Expansion in the deformation parameter gives the result that the first order effect vanishes identically [5] . This means clearly that there is no change in the energy spectrum in the first order of perturbation theory. This does not happen for the deformed Landau levels [6] , which are expected to shift already in first order perturbation theory. As we can see, people are getting interested to see how a determined theory or equation behaves under a new symmetry structure generated by a group deformation.
In the present paper we use the formalism described above to fit and extrapolate the observed baryons. Some of the mesons were already fitted [8] , we fit the rest, viz. the K and the K * and the η and the η ′ . We use
where L, S and J stand for orbital, spin and total angular momentum and n is the quantum number for radial excitation. The value of ǫ is fixed once for all at 0.915 GeV [12] , [13] and [14] , deal with the densities of observed mesons and baryon states and their possible relationship with hadron-scale string theories. The frustration involved in this kind of work stems from the fact that the experimental states are known only upto ≈ 2.5 GeV and even in this region probably many states are not experimentally identified. Thus the total density of hadrons in Fig. 1 plotted in log scale fails to grow linearly beyond 2 GeV, and this is 'likely to be a reflection of current experimental limitations' [13] . Since we are able to predict meson and baryon states, we check this result. Indeed Fig. 1 with the extrapolated states goes like a straight line with a slope of T H = 400 MeV , slightly larger than the values of 250 [13] or 300 [14] MeV , but quite in line with the expectations of Cudell and Dienes. Note that the value T H ∼ 160 MeV for the Hagedorn temperature is too low to agree with the central charge of the effective QCD string [14] .
To plot Fig. 1 we use :
where the masses m and widths Γ are taken from [15] for the experimental curve (with ++). For the theoretical curve (with dots). we use the masses from eqn. (1) with widths 8.5 MeV below 1 GeV and 55 MeV above. This choice makes the dots relatively smooth. The important point is that from 2 to 3 GeV, the theoretical curve smoothly fits onto ∼ exp(m/T H ) with T H = 400 MeV Eqn.
(1) fits the experimental states rather well. The π, η, η ′ and K are fitted and therefore left out of table 1. Note the good fit to the ρ, ω, K * , h(first and second), radial excitations of π at 1.3, K at 1.46, (ρ, ω) at (1.7, 1.6), -even ρ 5 at 2.35 and K * 4 at 2.045 (all in GeV ). For the baryons the ground states, which are fitted, are also put in the table to enable the reader to identify the sets easily. For nucleon states the Roper at 1.44 and its higher radial excitations are well fitted, but there is the well-known problem of fitting the second S11 state, while the third S11 is well fitted. The other angular excitations are also reasonably well fitted and we are anticipating new experimental data to come from CEBAF (Jefferson centre). For the strange baryons the fit is similar in quality.
We next turn to thermodynamics of the hadron gas. In [11] it was suggested that there is a smooth phase transition in energy density in the extrapolated hadron spectrum using deformed Poincaré algebra. However it is now clear to us that thermodynamic quantities are ill-defined and the sum over particle states in them do not converge beyond T H . It is also clear that dPa applies only to the internal structure of the hadrons. However, below T H we can still calculate the free energy F (and the energy E), of the hadron gas :
for Bose gas and
for Fermi gas with
Hence its entropy S ≡ (E − F )/T is known. We plot (E − F )/E in fig. 2 . This quantity obviously starts from zero. It fast approaches the value 1.2 for mesons, almost independent of the temperature, tantalizingly close to the ratio 4/3 as in the case of massless quarks and gluons. There is a little dip in the curve which ( fig.2) we do not understand at present and do not wish to comment on. For baryons the ratio is somewhat less, close to 1.1, but almost independent of T in the range displayed. Bearing in mind that at least the strange quark is massive, it may be possible that somewhere below the T H a realistic quark -gluon description sets in rather smoothly. We find it interesting that the hadron gas, with the high occupation probability of massive resonances, still has a (E − F )/E ratio which is close to that of nearly massless particles.
In summary we find the string theorist's expectation that the Hagedorn T H is almost double the conventional value ∼ 160 MeV is borne out for hadronic states generated by κ -deformed Poincaré algebra. This work was supported in part by a grant from the Department of Science and Technology, Govt. of India, two of the authors (Rays) hold appointment under this grant. 
